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SOLARCELLTECHNOLOGY- 18%SILICONCELLDEVELOPMENT
TARGET:ACHIEVESILICONSOLARCELLEFFICIENCYOF 18%AT 200TO 250MICROMETER
THICKNESSBY ENDOF FY 1981
EXPECTEDBENEFIT:
- YIELDSA CELLWITH20%MOREOUTPUTTHANTHOSECURRENTLYAVAILABLE.
FY '80ACCOMPLISHMENTS:
- ACHIEVEDOPEN-CIRCUITVOLTAGESOF 645MV iN0.10HM-CMCELLS.
- DETERMINEDTHATBASEREGIONCONTROLSDIFFUSEDAND IONIMPLANTED
CELLS,EMITTERCONTROLSHIGH-LOWEMITTER(HLE)CELL.
- SHOWEDTHATTHEHLECELLIS MORESENSITIVETO 1 MEVELECTRONSTHAN
OTHERDESIGNSANDHAVEPROPOSEDESIGNCHANGESBASEDON THEORETICAL
MODELING.
- AWARDEDCONTRACTODEVELOP18ZSILICONCELL.
FY '81PLANS:
- VERIFYANDCONTROLVOLTAGELIMITINGMECHANISMS.
- THROUGHCONTRACTAND IN-HOUSEFFORTSPRODUCE700MV VOLTAGEAT
q4 MA/CM2 CURRENTDENSITYAND18_CELLBY ENDOF FY 1981.
45
https://ntrs.nasa.gov/search.jsp?R=19800024962 2020-03-21T15:45:42+00:00Z
LeRC SOLAR CELL TECHNOLOGY PROGRAM
FY 80 FY 81 FY 82 FY 83 FY 84 FY 85
BASIC _ \I High High
EOL Elf. iEOL Eff.
STUDIES LPilot
RADIATION -_-_An_eal )DAM GE L_
I
F" LOW ABS
THIN & CBC ) { 2-Mil CRC )---- % 2-Mil CBC 2
CONVENTIONAL W/A_ _
CELLS HEWAC _ -
LOW COST _ Technology )T_ Prod. )
'@
_%._ LeRCRecommended
Changes in PASO
Target Dates
GaAs
ADVANCED
CELLS 30% CELL
IMPROVED DEVEL. Conc. Feas --
W/kg I
MODULES ADVANCED L L -- | Spa 'e i
ENCAPSULANTS " EL_ _PS I
EFFECTOFi MEVELECTRONSON CELLSWITHIMPROVEDOPEN-CIRCUITVOLTAGF
NORMALIZED0,6 IONIMPLANTED
SHORT-
CIRCUIT DIFFUSED
CURRENT 0,4 "_HLE(NOX-_Y)
0,2 HLE(X-RAYED)
0
1013 1014 1015
1 MEVELECTRONFLUENCE(CM"2)
SOURCESOFRADIATIONI DUCEDDEGRADATIONI HIGHVOLTAGESILICONSOLARCELLS
HIGHLOWEMITTER IONIMPLANTED DIFFUSED
(HLE) JUNCTION
OXIDE._. OXIDE
m_
.P P
REGIONSWHEREP_DIATION
DEGRADESCELLPERFOR_NCE
47
SOLARCELLTECHNOLOGY- RADIATIONDAMAGE
TARGET:DEMONSTRATECHNOLOGYFORREDUCINGSILICONCELLRADIATIONDAMAGEIN
SYNCHRONOUSEARTHORBITAFTERTENYEARSTO LESSTHAN15%BYTHEEND
OF1982
EXPECTEDBENEFIT:
- YIELDSUPTO25%IMPROVEMENTINPOWEROUTPUTAFTER1 YEARINSYN-
CHRONOUSEARTHORBIT.
FY '80ACCOMPLISHMENTS:
- IDENTIFIEDTHEDEFECT(B-O-V)RESPONSIBLEFORREVERSEANNEALING
IN20HM-CMCELLS.
- DEMONSTRATEDHATLITHIUMCOUNTERDOPED0.10HM-CMCELLSANNEALAT
ROOMTEMPERATUREANDSHOWLESSINITIALDEGRADATIONTHANCELLS
WITHOUTLITHIUM.
- DEVELOPEDIMPROVEDTECHNIQUEFORDETECTINGOXYGENINSILICON.
- SHOWEDTHATREDUCTIONFBORON,CARBONANDOXYGENIMPROVESRADIA-
TIONTOLERANCE.
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RECOVERYOFRADIATIONDAMAGESOLARCELLCURRENTBYANNEALING
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SOLARCELLTECHNOLOGYCOPLANARBACKCONTACTCELLS
TARGET:DEMONSTRATECOPLANARBACKCONTACT50,MTHICKSILICONSOLARCELLS
WITHEFFICIENCIESOF14%BYTHEENDOFFY1981
EXPECTEDBENEET:
- INCREASESCAPABILITYOFSEPMISSIONBY10-25%.
FY '80ACCOMPLISHMENTS:
DEMONSTRATED13%INTERDIGITATEDBACKCONTACT(IBC)CELL.
CALCULATEDPERFORMANCEOF IBCCELLSWHICHINDICATEDTHEIR
INCREASEDSENSITIVITYTO RADIATIONDAMAGECOMPAREDTO A
FRONTJUNCTIONDEVICE.
- DEMONSTRATEDREDUCTIONSINCELLABSORPTIVITYUSINGIMPROVED
BACK-SURFACEREFLECTORSTHATWOULDLEADTO IN-ORBITTEMPERA-
TURES15o C LOWERTHANPRESENTCELLS.
- DEMONSTRATEDHEWAC ELLYIELDSABOVE60%OFCELLSWITHEFFI-
CIENCIESABOVE14%ANDHAVERECONFIGUREDCONTACTTO FITSEP
A_DUSAFREQUIREMENTS.
CALCULATEDPERFORMANCEOF100PMTANDEMJUNCTIONCELLS
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OASTTHINCELLDEVELOPMENT
o VOLUMEPRODUCTIONDEMONSTRATEDIO,O00/MONTH.
o AVERAGEPOWER_ 16.5MW/cM2,
o HIGHESTABSOLUTEPOWEROUTPUTOF_Y SILICONSOLAR
CELLAFTERix1015E/CM2(1MEV).
o ADVANCEDOASTTHINCELLS(>17.5MW/cM2) AVAILABLE
FROMSPACEQUALIFIEDSOURCES.
SOLARCELLTECHNOLOGY- GAAsCELLDEVELOPMENT
.TARGET:DEMONSTRATEF ASIBILITYOFA RADIATIONTOLERANTGAAsCONCENTRATOR
CELLINFY1982
EXPECTEDBENEFIT:
- A RADIATIONINSENSITIVE,ANNEALABLEARRAYWITHPOTENTIALFOR
COSTSEQUIVALENTTOSILICON.
FY '80ACCOMPLISHMENTS:
DEMONSTRATED16%EFFICIENT,2x2CM,CVD,N/PGAAsSOLARCELLWITH
RADIATIONDEGRADATIONFABOUT12%AFTER10YEARSINGEO.
AWARDEDCONTRACTTODEVELOP5 CMDIAMETERCZOCHRALSKI-GROWNGAAs
CRYSTALSWITHLOWBACKGROUNDIMPURITYCONCENTRATIONANDLOWDIS-
LOCATIONDENSITY.
ISSUEDRFPTODEVELOPA CONCENTRATORGAAsCELLWITHPOTENTIALFOR
2000C OPERATION.
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THERMALANNEALINGOFRADIATIONDAMAGETO GAAsSOLARCELLS
(1) CONTINUEDWORKON KINETICPARAMETERSSUCHASACTIVATIONE ERGYAND
FREQUENCYFACTORS(DEFINEDANANNEALINGSTAGENEAR200C).
(2) IFCELLSAREOPERATEDCONTINUOUSLYATTEMPERATURESB TWEEN120AND150C,
THESLOWBUTCONTINUOUSANNEALINGTHATRESULTSMAYBE SUFFICIENTTO
ALLEVIATEHEEFFECTSOFSPACERADIATION CELLCONVERSIONEFFICIENCY.
(3) IFANNEALINGOFPROTONDAMAGEISEFFECTIVE,OPERATIONWITHOUTA COVER
GLASSRADIATIONSHIELDMAYBE PRACTICAL.THUSTHECELLPOWER-TO-WEIGHT
RATIOWOULDBESIGNIFICANTLYIMPROVEDANDCELLCONSTRUCTIONW ULDBE
SIMPLIFIED.THECELLSTABILITYWOULDALSOIMPROV_SINCEA COVERGLASS
ADHESIVEWOULDNO LONGERBENECESSARY.
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CONCENTRATORENHANCEDARRAYDEVELOPMENT
o SPECIFICPOWERIMPROVEMENTMARGINAL.
o OBVIOUSCOSTBENEFITS.
o GAAsISLIKELYCANDIDATEFORGEOAPPLICATIONS.
o CG_ 3-7NEEDEDFORGEO.
SOLARCELLTECHNOLOGY- 301CELL
TARGET_ACHIEVE30%EFFICIENTPHOTOVOLTAICCONVERSIONI THELABORATORY
BYTHEENDOFFY1983
EXPECTEDBENEFITSI
- DOUBLESPOWERDENSITYOFARRAYS;CUTSARRAYSIZEINHALF.
FY '80ACCOMPLISHMENTS_
- CALCULATIONSINDICATETHATIOOXCONCENTRATIONAND80° C TEMP-
ERATURESAREREQUIREDTOACHIEVE30%EFFICIENCYINA THREE
JUNCTIONGAALAsSBCASCADECELL.
- TUNNELJUNCTIONRESISTANCEA KEYPROBLEM,MAYLIMITCASCADE
STRUCTURESTO LESSTHANFOURTANDEMJUNCTIONS.
FY '81PLANS_
- CONTRACTFOREXPERIMENTALDEVELOPMENTOFPOTENTIAL30%,IOOX
CONCENTRATIONLEVELCELL.
DETERMINETRADEOFFSBETWEENTUNNELJUNCTIONRESISTANCE,CONCEN-
TRATION_TIO,CELLANDSIZEANDOPERATINGTEMPERATURE,
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SOLARCELLTECHNOLOGY- 50%CONVERSION
TARGET:DEFINECANDIDATECONCEPTSFOR50%EFFICIENTELECTROMAGNETICCONVERSION
BYFY1982
EXPECTEDBENEFIT:
- TRIPLESPOWEROUTPUTOFARRAYSANDREVOLUTIONIZESSOLARENERGYCON-
VERSIONBOTHINSPACEANDTERRESTRIALLY,
FY '80ACCOMPLISHMENTS:
- EXPLORINGPOTENTIALOPWAVENATUREOFLIGHTCOMBINEDWITHMICROMIN-
IATURESTRUCTURESTO ACHIEVEHIGHCONVERSIONEFFICIENCY,
- DEVELOPINGMODELSDESCRIBINGTHECOHERENCEPROPERTIESOFSUNLIGHT,
- CONTRACTORINDICATESTHATTUNNELJUNCTIONRESISTANCEMAYPRECLUDE
50%EFFICIENCYFORSTACKEDJUNCTIONS,
FY '81PLANS:
- CONTINUE50%MODELDEVELOPMENTIN-HOUSEANDONGRANT,
SEEKTO IDENTIFYPOSSIBLEAPPROACHESIHATMAYLEADTO 50%CONVER-
SION,
SOLARCELLTECHNOLOGY- ADVANCEDENCAPSULANTS
NEWTARGET:DEMONSTRATETECHNOLOGYFORPROTECTINGARRAYSCAPABLEOF • 300W/KG
AFTER10YEARSINGEOBYENDOFFY1983
EXPECTEDBENEFIT:
- SUBSTANTIALLYREDUCEDCOSTSANDINCREASEDPOWERTO WEIGHTRATIOSOF
SPACEARRAYS,
FY '80ACCOMPLISHMENTS:
AWARDEDCONTRACTTODEVELOPTECHNIQUEFORELECTROSTATICBONDINGOF
50 .MGLASSTO50 ,MCELLS.INTEGRATEDCURRENTDURINGBONDING
IMPORTANT.
- AWARDEDCONTRACTFORTESTINGENCAPSULATEDCELLSINA SPACE NVIRON-
MENT(PARTICULATENDULTRAVIOLET),
- DEMONSTRATEDSINGLECELLPACKAGEYIELDING350W/KG- 50 _M CELL.75.M
ADHESIVEBONDEDCOVERAND25.M KAPTONBACKING.
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THINCELLBLANKETDEVELOPMENT
o LAYDOWNANDINTERCONNECTFEASIBILITYDEMONSTRATED- 1977,
o 75.MGLASSCOVEREDCELLMODULESDEMONSTRATED- 1979,
o PRODUCTIONPROCESSESNOWBEINGDEVELOPED,
- TEFLONBONDEDCOVERS
- OASTCELLSFROM3 SOURCES
- 50.MMICROSHEETCOVERS
- IN-PLANEINTERCONNECT
o 2000CELLDEMONSTRATIONBLANKETOBEFABRICATEDIN1981,
o SPECIFICPOWER• 250W/KGANTICIPATED,
ADVANCEDBLANKETTECHNOLOGYREQUIREMENTS
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PLANETARYSOLARARRAYRESEARCH& TECHNOLOGY
APPROACH
o GAAs(GALICON)SOLARCELLDEVELOPMENT
o > 18%EFFICIENT,50 _MTHICK
o CELLEVALUTIONANDRADIATIONEFFECTSANALYSIS
o RADIATIONDA_GEANNEALING
o OASTSO.MTHINSILICONCELLDEVELOPMENT
o PILOTLINE
o 2 x 2 CM,> 13%EFFICIENT
o 5 x 5 C_, > 12%EFFICIENT
o HIGHPERFORMANCEBLANKETDEVELOPMENT
o > 240 W/KG
o CONCENTRATORENHANCEDARMYDEVELOPMENT
o GEOSYNCHRONOUSMISSIONS,300 W/KG
o OUTBOUNDMISSIONS,ENABLINGTECHNOLOGY5 TO10 AU
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